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Abstract
Aims—Three issues were investigated in
adult outpatients with orbital metastases.
One, how accurate are current diagnostic
methods? Two, what is the survival associ-
ated with orbital metastases? Three, did
any clinical factors correlate with progno-
sis in this patient cohort?
Methods—Retrospective analysis of pa-
tients with orbital metastases managed in
an ocular oncology unit.
Results—11 of 31 (35%) patients had no
known primary malignancy at the time of
orbital diagnosis. In eight of 31 (26%)
computed tomography and/or magnetic
resonance imaging data did not yield the
diagnosis of metastases. In 15 of 17 (88%)
cases a fine needle aspiration biopsy was
diagnostic. Several types of therapy were
used. The median survival was 1.3 years.
Conclusion—Orbital metastases, even
with newer diagnostic techniques can be
diYcult to diagnose. Management was
based on location and extent of both
orbital and systemic disease as well as
vision. In most cases, orbital symptoms
were palliated; however, survival was
dismal. No clinical factor correlated with
prognosis.
(Br J Ophthalmol 1997;81:386–390)

Orbital metastases are an infrequent aetiology
of adult proptosis; approximately 3–7% of
orbital biopsies have domonstrated a meta-
static tumour, and this diagnosis is often
unexpected.1–5 Metastatic orbital deposits are
less common than uveal metastases; in several
series the relative incidence was approximately
one to eight.4 6 7 In both sites, a metastatic
tumour may present with ophthalmic symp-
tons before the discovery of the primary
neoplasm; this more common with lung,
gastrointestinal, thyroid, and renal carcino-
mas.4 5 In contrast, as many as 90% of breast
cancers that metastasise to ocular structures
have had treatment for the primary tumour.1 5 8

A number of advances have occurred in the
evaluation of patients with possible metastatic
disease including newer imaging strategies,
increased use of fine needle aspiration biopsies
(FNAB), serological studies, and the applica-
tion of molecular biology techniques to detect
tumour.

9

Despite these advances, several inves-
tigators have pointed out limitations of exten-
sive medical evaluations for patients with a
tumour metastatic from an unknown primary
site.10 Patients who present with systemic
metastases, before detection of a primary
lesion, are uncommon. In one series, patients

with an unknown primary tumour accounted
for approximately 2% of all oncology referrals;
in other reports the incidence was between 2%
and 15%.10 The identification of a primary site
does not significantly alter either therapy or
prognosis, with the exception of lymphoma
and possibly breast and uterine carcinoma.10

Similarly, while in a few isolated malignancies
alteration in metastatic management has mark-
edly improved survival, this is not the case for
most metastatic orbital tumours.11

Methods
We retrospectively reviewed the ocular oncol-
ogy database at the University of California,
San Francisco, for outpatients managed from
1976 to 1995 in whom the diagnosis of orbital
metastases was established. Hospitalised pa-
tients with widespread disease, noted to have
incidental orbital metastases, were excluded
from this analysis. Records from 36 adult out-
patients with metastatic orbital tumours were
found; however, adequate data were only avail-
able in 31 cases. All charts, radiological scans,
pathological materials, and death certificates
were reviewed. All patients had either com-
puted tomography (CT), magnetic resonance
(MR), or both types of imaging studies.

Results
There were 15 males and 16 females, with a
median age of 57 years (range 37 to 77 years).
The racial distribution was five black, one
Asian, and 25 white patients.
In these adult outpatients, 11 of 31 (35%)

patients had no known primary lesion at the
time of ocular diagnosis (Table 1). After either
cytological or histological orbital diagnosis, five
of these 11 patients had a presumptive primary
site retrospectively established (one each of
renal, lung, probable breast, and contralateral
salivary gland carcinoma, and one cutaneous
melanoma <0.05 mm thick). In the latter two
cases, history established the primary site; both
had had systemic tumours in the distant past
with a low likelihood of metastases. In two
other cases, medical evaluation was able to
establish a primary site (renal cell carcinoma
and lung cancer). One patient with breast can-
cer had that tentative diagnosis established on
the basis of special histological stains. In six
patients (19%), the primary site was not iden-
tified.
The predominant orbital symptoms at pres-

entation are shown in Table 2. Most com-
monly, patients presented with diplopia (48%);
less frequently proptosis (26%) and decreased
vision (16%). Pain was also noted in six cases.
Three patients had a secondary complaint of
ptosis.
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Imaging studies (CT, MRI, or both) com-
bined with subjective data were not diagnostic
in eight cases (26%). In these cases metastases
were not on a short list of diVerential
diagnoses. Thus, even with modern non-
invasive diagnostic tests there was a significant
false negative diagnostic rate for the detection
of a metastatic aetiology of these orbital
lesions. In the other 23 cases the diagnosis of a
metastasis, based on both subjective and
objective data, was high on the diVerential
diagnosis, although not always the primary
thought. We did not find a single instance in
which MR data were superior to CT to estab-
lish the diagnosis of metastases. While a
number of these cases were not studied with a
complete panoply of CT and MRI techniques,
seven diagnostically diYcult cases have been
investigated in that manner without obtaining a
more definitive diagnosis using high quality
MR technology. The imaging patterns are
listed in Table 3. Several patterns were thought
to be very typical for orbital metastases,
especially with a history of a systemic malig-
nancy. These included intramuscular focal
masses (Fig 1), bone destruction plus contigu-
ous mass (Fig 2), and diVuse intraconal lesions
(Fig 3). An atypical pattern for an orbital
metastasis, a focal, discrete, solitary tumour, is
shown in Figure 4. While metastases can
produce this pattern, on a statistical basis this
imaging picture is much more commonly the
result of a benign mesenchymal tumour. No
symptomatology or imaging pattern of orbital
metastases was associated with prognosis.
The diagnosis was established in 15 cases by

FNAB. In two of the 15 cases (13%) FNAB
was negative (one scirrhous carcinoma and one
small, fibrotic lung cancer at the orbital apex).
In 11 cases an open biopsy was performed as
the initial procedure. Usually an open biopsy
was performed if the correct diagnosis was not
suspected when a focal mass was present or if
metastasis was to be therapeutically debulked
regardless of the histology. Five patients had a
suYciently diagnostic pattern or, in one case, a
previous biopsy at another institution obviating
the need to obtain orbital histology.
In two cases there was simultaneous detec-

tion of intraocular metastatic disease; one had
a combined intraocular and orbital metastasis
while the other patient had bilateral choroidal
lesions and a solitary orbital mass. No patient
had bilateral orbital disease detected at diagno-
sis.
In three of the seven women with breast car-

cinoma the orbital disease was the first sign of
dissemination; all three had high risk malig-
nancies. In two of the three, concurrent simul-
taneous other metastases were noted as a result
of medical evaluation for the orbital findings.
Several therapeutic options were used. Tu-

mour debulking was used in four settings: (1)
in patients who were thought to have a primary
orbital tumour; (2) in two patients who refused
FNABs; (3) in a few patients with decreased
vision as a result of optic nerve compression, a
debulking procedure was used to decompress
the nerve with good temporary results; (4) in a
few other cases where there appeared to be

Table 1 History of systemic malignancy at orbital
diagnosis

Unknown 11
Breast carcinoma 8 (1 male)
Cutaneous melanoma 5
Uveal melanoma 2
Prostate cancer 2
Carcinoid 1
Liposarcoma 1
Stomach 1

Table 2 Predominant symptom at presentation

Diplopia 15
Proptosis 8
Decreased vision 5
Red eye 1
Photophobia 1
Multiple simultaneous 1

*Six patients also complained of headache or pain

Table 3 Imaging patterns

Intraconal diVuse 6
Muscle only 7
Intraconal focal 6
Extraconal 4
Bone plus mass 4
Other 4

Figure 1 Focal area of muscle enlargement is a typical radiological finding in some orbital
metastases. This is noted on axial computed tomography.

Figure 2 Bony destruction contiguous to an orbital mass is a finding often seen orbital
metastases in contrast with most benign orbital tumours. This is shown on a parasagittal
computed tomography reconstruction.
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solitary metastases, the tumour was removed.
Several patients were treated with either
photon or (for metastatic cutaneous melanoma
cases) heavy charged particle irradiation.
These irradiated patients either had solitary
orbital disease or had progression while on
chemotherapy. Patients with widespread sys-
temic disease were treated with chemotherapy.
The median survival was 1.3 years; the 2

year survival rate was 27% (Fig 5). There was
no significant diVerence in survival duration
between patients with and without a known
primary tumour at the time the orbital
metastases were diagnosed. Patients with
breast cancer had a longer survival, on average,
than patients with other primary malignancies,
however the diVerence was not statistically sig-
nificant (2.4 years versus 1 year).

Discussion
Orbital metastases are relatively uncommon. In
our experience 36 of 612 orbital biopsies for
suspected neoplasm (6%) were metastatic in
origin; this incidence is similar to that reported
in other series.1–5 In this outpatient series,
almost one third of cases did not have a history
of a primary malignancy, and in 26% imaging
studies were more consistent with a primary
orbital tumefaction. Font and Ferry, in a series

reported from a national pathology registry,
noted that 17 of 28 patients (61%) presented
with orbital metastases before the detection of
the primary tumour.4 As others have noted,
breast carcinoma, followed by lung carcinoma,
is the most common source of orbital metas-
tases, although the prevalence varies in diVer-
ent series, contingent on referral patterns.1–6 As
an example, in our tertiary referral practice, the
pattern of orbital metastases is at variance with
many other series.
Diplopia was the most common presenting

symptom in patients with metastatic tumours,
in contrast with most other orbital neoplasms,
where either proptosis or visual loss was more
frequent.1 5 9 Unfortunately, this symptom
array is not diagnostic; in an older patient with
mild proptosis and diplopia and no systemic
thyroid signs or symptoms, the possibility of a
metastatic orbital tumour should be consid-
ered in the diVerential diagnosis.
Altered extraocular muscle function was first

described for orbital metastases by Horner in
1864.12 The aetiology of the motility distur-
bance can be multifactorial; usually diplopia is
due to either direct tumour infiltration of the
muscle (Fig 11) or mass eVect; however, rarely
it develops as part of a paraneoplastic phenom-
enon, mainly with lung carcinoma.13 14 Other
common causes of diplopia and proptosis in
older adults include thyroid orbitopathy and
idiopathic orbital inflammation.9 As others
have pointed out, most commonly the muscle
and contiguous orbital structures are involved
with metastatic foci; involvement of the muscle
or muscles alone is less common.15–23 It is esti-
mated that approximately 5% of orbital meta-
stases involve only extraocular muscles.22

While some authors have stressed that pain
is very typical for metastatic orbital lesions, any
primary malignancy that has perineural inva-
sion and some benign processes will present
with pain.9 24 In our series no patient presented
with bilateral orbital involvement. In as many
as 25% of choroidal metastases, multiple or
bilateral tumours were present; bilaterality is
much less frequent in orbital metastases.4 5 20 25–27

Figure 3 In an older patient, diVuse intraconal lesions are commonly due to metastases.
This axial magnetic resonance scan demonstrates diVuse infiltration of the intraconal area.

Figure 4 This axial T1 weighted magnetic resonance scan demonstrates a focal intraconal
mass.

Figure 5 Kaplan–Meier curve of survival of patients with
orbital metastases. The mean survival of patients with
orbital metastases was 1.3 years; the 2 year survival rate
was 27% (31 cases).
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In a series reported by Tijl and colleagues, four
of 34 patients had bilateral orbital metastases
and all of these bilateral cases had breast
carcinomas.28

FNAB was used diagnostically in 17 cases,
with positive results obtained in 15 cases
(88%). We were unable to establish the
diagnosis with this approach in two patients,
both of whom illustrate some of the problems
with this orbital technique. One false negative
result was in a patient with scirrhous carci-
noma metastatic to the orbit. The second
patient had a small focus of tumour at the apex
in the superior rectus muscle. In neither case
could we satisfactorily obtain a sample with
CT controlled FNAB. In the first case this was
due to a fibrous matrix incorporating the
tumour cells, while the other illustrates the
point that with a small tumour contiguous to
visually vital structures at the orbital apex,
sometimes insuYcient material is obtained. No
false positive results were obtained, and we had
no significant morbidity associated with this
diagnostic procedure. In cases that could be
diagnosed by FNAB, this obviated the need for
an open orbital procedure under general
anaesthesia. In a few patients with palpable
lesions we have just done a FNAB in the office.
In a few additional cases, we performed
FNABs in the operating room when the area of
interest was exposed (data not shown.) The
advantage of the latter approach is twofold. (1)
In our centre we can have data within 2
minutes, while a frozen section report often
takes as long as 30 minutes to obtain. (2) An
open FNAB allows sampling in one or multiple
areas, with less damage to normal structures
than removal of conventional biopsy samples.
Several other series have reported orbital
FNAB techniques for both primary and meta-
static orbital tumours.28–34 There are a number
of potential disadvantages with an open FNAB
approach. The major caveat is that it is neces-
sary for a skilled cytopathologist to be available
in the operating room. If this service is not
present in an institution, the usefulness of this
technique is markedly diminished.35

Therapy was based on establishing a correct
diagnosis, the systemic status of the patient,
and whether optic nerve compression was
present. This was an outpatient series, with
mobile, active patients, hence more treatment
was performed than would be indicated in ter-
minally ill patients with widespread disease. In
our experience, in patients with suddenly
decreased vision due to a mass compressing
the optic nerve, surgical debulking of the
tumour is the optimum treatment and we have
been able to restore vision in such patients. In
a few patients with focal tumours that produce
symptoms from a mass eVect, surgical extirpa-
tion of the lesion was locally eVective.
In patients with a solitary orbital metastasis

that was either diVuse or involved an important
structure, such as the muscle, globe, or nerve,
almost 80% of patients will obtain sympto-
matic relief with a total dose of 30 to 40 Gy of
photon radiation. It is imperative to obtain a
brain MR scan with gadolinium before irradi-
ating a metastatic orbital tumour. Not infre-

quently, patients will have silent brain lesions
when they present with orbital disease. In one
series of ocular and orbital breast metastases,
10 of 32 had central nervous system lesions,
and if such lesions involve the contiguous brain
they should be included in the treatment
field.36 Failure to obtain these imaging studies
can result in patients having the same anatomi-
cal area re-irradiated when the contiguous
metastatic deposit is, only later, discovered,
with resultant increased morbidity.
In patients who have both widespread

metastases and chemotherapeutically sensitive
tumours, chemotherapy is the treatment of
choice. Finally, we have managed a few
patients with either asymptomatic orbital
metastases or with minor symptoms and far
advanced disease, by serial observation alone.
As other series have shown, prognosis is usu-

ally dismal in these patients; however, a few
have had long term remissions and are alive 10
years after the orbital disease was
diagnosed.4 5 37 The median survival was a little
over 1 year, and only 27% had 2 year survival.
In this small series, patients with breast cancer
had a slightly longer survival than did patients
with other malignancies.5 8 The variability of
survival in diVerent series is best shown by
contrasting our breast carcinoma patients with
a series reported by Ratanatharathorn and col-
leagues in which the median survival of 11
patients with orbital breast metastases was only
two months (range 0 to 29 months).35–37 In that
study survival with orbital compared with
intraocular metastases was shorter; however, in
a report by Font and Ferry and others, the
opposite was noted.4 29 36 37 The disparities
point out probable diVerences in referral,
selection, or inclusion criteria in diVerent
reports. Survival diVerences with choroidal
versus orbital metastases, and diVerent histo-
logical types of orbital metastases that have
been described must be interpreted cautiously
with the above caveats. Surprisingly, there was
no diVerence in our study in survival between
those who presented with orbital lesions with
or without a known primary neoplasm. In
some tumours, such as renal carcinoma, cases
have been reported with long term survival
after removal of a solitary orbital metastasis.38

In as many as one quarter of outpatients with
orbital metastases, the correct diagnosis is not
suspected with non-invasive techniques. If a
fine needle aspiration biopsy was performed, it
was diagnostic in almost 90% of the cases.
Orbital therapy was usually eVective for local
palliation; however, long term survival was
rare.

This study was performed at the Department of Ophthalmol-
ogy, University of California, San Francisco, USA. It was
supported in part by That Man May See, San Francisco, Cali-
fornia, USA.
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